I. INTRODUCTION Since its discovery in 1975, the properties of the v lepton have been studied extensively at all e+e colliders having a center-of-mass energy above the production threshold. The measurements of its spin, production, and decay properties all indicate that the~is the sequential lepton of the third generation.
However, experiments
have not yet proven this view, and conceivably, interactions of the~lepton may still differ from the V -A postulated in the standard model.
3 Such deviations could be detected through measurements of the lepton universality, i.e. , comparison of the lifetime and decay branching ratios of the~, or the measurements of the Michel parameter in the lepton decay modes. Therefore, precision measurements of the production and decay properties of the r lepton are of utmost importance and could lead to exciting surprises.
In fact, a strong specilc motivation for the study of the properties of the~lepton is generated by the longstanding discrepancy between the inclusive decay branching fraction into one charged particle and the sum of the exclusive one-prong Snal states. This problem was Srst noticed by Truong in 1984, and despite recent precise measurements of the quantities involved, no convincing solution has emerged.
Using world-average values, the decay branching fraction into one charged particle is measured to be B~= (86.0+0.3)%, whereas the sum of the exclusive modes with one charged particle is St =(7&.2+1.8)%. =8(v~e v, v, ) based on data recorded by the High Resolution Spectrometer (HRS) at the SLAC e+e colliding-beam facility PEP. The data, corresponding to an integrated luminosity of about 300 pb ', were collected over a period of 5 yr at a center-of-mass energỹ s =29 GeV.
The result of this measurement has already been published; the present paper completes the discussion of the data taking and event selection and describes the analysis methods in detail. Particular attention has been paid to understanding systematic errors.
In the 6nal section, we compare our measurement of the decay rate into electrons with theoretical predictions based on recent HRS measurements of the lifetime and the topological decay branching fractions of the v. lepton. The shape of the electron peak was determined by studying radiative Bhabha events e+e~e e (y) and two-photon events e+e~e+e e+e (y) (RBE), which were selected using a modification of the program written for the selection of the 1-1~-pair candidates. The following selection criteria were modified to enhance the fraction of RBE and suppress the~-pair contamination.
II. APPARATUS AND DATA TAKING
(a) At least one track was required to be an electron candidate, defined as having an associated shower energy E)3.0 GeV or an E/p ratio )0.5. This cuts rejects most p-pair events and two-y events with two p's in the final state. It also substantially reduces the v. -pair contamination.
(b) The cut on the maximum total energy, as measured by the shower counters, was removed.
(c) The cut on the scalar sum of the charged-particle momenta was lowered from 7.25 to 2.0 GeV/c, which increases the statistics for low-momentum tracks coming mostly from two-y events.
(d) The sum of the momenta transverse to the beam axis, p~, was not allowed to exceed 1.0 GeV/c. This cut rejects a large fraction of the remaining~pair events, but only reduces the number of RBE by about 50%. Figure 3 shows the p~d istribution for events surviving the standard r-pair event-selection criteria with modifications (a) -(c) and having the two tracks clearly identified as electrons by the g, method described below. The distribution peaks strongly at zero transverse momentum in contrast to the distribution of Fig. 4 decay are normalized to the measured integrated luminosity of the experiment and have been subject to the standard~-pair selection criteria. The curves correspond to an assumed branching ratio for the decay rate of the~Q The corrected E/p distributions for the l-l and 1-3 topologies, as shown in Fig. 7 In a second iteration, the data of Fig. 6 in the region from 0 to 2.0 were fitted bin by bin to the signal term and the newly obtained background b, (E/p ):
where the normalizations p; are the only free parameters and the event mixing was repeated with f, (E/p) and p2b I (E /p ). the different iterations. After 6ve iterations, the changes in the form of the background were negligible and the number of electrons remained constant. The resulting fit is shown in Fig. 6 , the signal by the continuous line, and the background by the histogram. ' As an important check, this analysis technique was applied to~-pair events generated by our Monte Carlo simulation. Fig. 9(a) shows the E/p distribution of the Monte Carlo-generated data selected with a 1-1 charged topology. The lines describing the signal and background were obtained with the iterative method in an identical way as for the real data. Figure 9( 
Es ( This method has also been applied to Monte Carlo -generated r-pair events. Again, both the number of electrons and the shape of the background have been accurately reconstructed. with identical 1-1~-pair selection criteria, except for the following modifications: (a) Monte Carlo -generated events, was subtracted. Second, the pj distribution was corrected for the effect on the efficiency due to modification (a) of the standard v-pair selection criteria. This was done by comparing the effect of modification (a) on the pi distribution of Monte Carlo-generated~-pair events. Finally, the corrected pi distribution of the RBE were fitted empirically to a Breit-signer distribution.
The data of Fig. 12 are fitted to the parametrized contribution from the RBE and the prediction by the r-pair Monte Carlo simulation. The fraction of RBE corresponds to 77210 events or 154220 electrons, where the error includes the effects of the background shape determination as well as the uncertainty of the 6t.
The background in the 1-3 sample was determined by searching for events containing a e+e pair, in addition
The number of electrons obtained by the two analyses, using the E/p ratio and the y, method, are in excellent agreement, as shown in Table I .
V. BACKGROUNDS TO THE ELECTRON SIGNALS FROM NON-r-PAIR EVENTS
The backgrounds in the 1-1 sample both from two-y events e+e~e+e e+e (y) and from radiative Bhabha events were determined by studying the distribution in transverse momentum pi for events in which both tracks were consistent with being electrons. Figure 12 shows the p~d istribution for 1-1 v-pair events selected requiring for both tracks: Cl)~, c)() 
